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Evaluation method of intelligent separate injection—production
technique for improving water—flooding development effect

LUO Yunlong', LU Xiangguo',CAO Bao', LIU Yigang®, XIA Huan’

(1.MOE Key Laboratory of Enhanced Oil and Gas Recovery , Northeast Petroleum University , Daging City,
Heilongjiang Province , 163318, China; 2.Bohai Oilfield Research Institute , Tianjin Branch,
China National Offshore Oilfield Corporation Limited , Tianjin City,300452, China )

Abstract: In recent years, intelligent separate injection—production techniques have been playing a very important role in
improving the water—flooding development effect of reservoirs. For the evaluation of the improvement in water—flooding de-
velopment effect, a set of quantitative comprehensive evaluation method is established considering the influencing factors
such as physical properties of reservoirs, fluid properties, recovery, and development performance. Firstly, common evalua-
tion indexes are classified and the selection principle is determined to sort out nine typical evaluation indexes according to
the logical analysis method. Then, the comprehensive weights of evaluation indexes are determined through grey relational
analysis and analytic hierarchy process with recovery factor taken as the objective function. On this basis, according to the
existing industry standards for the grading of oilfield development levels, the grading scoring standards at different crude—
oil viscosity and water—cut stages are established. The comprehensive score and score difference before and after the appli-
cation of the intelligent separate injection—production technique in the target oilfield are calculated. The score difference
represents the improvement in water—flooding development effect. A greater score difference means a better improvement in
water—flooding development effect and a higher producing degree of the remaining oil. The results of numerical simulation
also show that there is a positive correlation between score difference and increased oil production.
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Tablel Calculation results of well-group evaluation indexes in Bohai B Oilfield
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Calculation results of weight by grey relational analysis
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Table3  Judgment matrix results of weight by analytic hierarchy process
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Fig.2 Calculation results of weight by analytic hierarchy
process and comprehensive weight
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Table4 Evaluation index standards development effect in
medium—high permeability sandstone
reservoirs with medium—high
viscosity oil
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Diagram of linear interpolation
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